Effects of lipoxygenase products of arachidonate metabolism on parathyroid hormone secretion.
High extracellular Ca2+ (Ca2+ ec) stimulates the formation of inositol phosphates and diacylglycerol and activates phospholipase A2 in porcine parathyroid cells. Ca2+ ec action is also coupled to the formation of arachidonic acid, the precursor of both the cyclooxygenase and lipoxygenase (LO) pathways. We previously reported that LO pathway products might act as second messengers and play a part in regulating PTH secretion by Ca2+ ec. We have now investigated the effects of hydroxyeicosatetranoic acids (HETEs) on PTH secretion. Collagenase-dispersed porcine parathyroid cells were incubated in low [Ca2+] (0.5 mM, maximal stimulation) with or without HETEs for three 15-min periods. 12- and 15-HETEs inhibited PTH secretion in a dose-dependent manner from 10(-12) to 10(-9) M. Maximal inhibition was with 10(-9) M. Since 12- and 15-HETEs are the metabolic reduction products of 12- and 15-HPETEs, we also examined the effect of those precursors on PTH release. 12- and 15-hydroxyperoxyeicosatetranoic acids (HPETEs) were more potent inhibitors of PTH secretion. The threshold concentrations of both HPETEs that inhibited PTH release were lower than those for HETEs: 10(-9) M suppressed PTH secretion. This effect is comparable to that of high [Ca2+] (2 mM). This provides new evidence that products of 12-LO and 15-LO pathways are potent inhibitors of PTH secretion.